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Animal Welfare Information Center 


National Agricultural Library 


10301 Baltimore Boulevard 
Beltsville, Maryland 20705 





| July 8, 1992 


Dr. Alvin L. Young 

USDA, Office of Agriculture 
Room 1001 RPEP 

| 1621 N. Kent Street 

| Arlington, VA 22209 





Dear Dr. Young: 


I am pleased to transmit to you the enclosed report "Genetically Engineered 
Animals: Issues and Concerns". The report was prepared from information 
gathered during a 6 month work detail to your office--October 1989 to March 
1990. The goal of the project was to gather and present emerging issues and 

. concerns that will impact on the U.S. Department of Agriculture as genetically 
. engineered animals emerge from the research laboratory and progress to the 
| market place. 





I hope that the information presented in the report will be of use to you and 
. your colleagues as you develop guidelines and policies, plan and oversee 

. biotechnology research, evaluate product safety, plan for release of products, 
and address the publics concerns. 


Sincerely, 








ae Janee— 
J A. Larson, Coordinator 


Animal Welfare Information Center 
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EXECUTIVE SUMMARY 


Definition: Genetically engineered animals are created when novel DNA 
sequences are transferred and incorporated into the DNA of an animal. 


The engineering of the genetics of food and livestock animals by the 
introduction of foreign DNA has the potential to impact on many and diverse 
segments of our culture and environment. To explore these potential impacts 
Dr. Alvin L. Young of the Office of Agricultural Biotechnology of the USDA 
provided the author with the opportunity to do a special ethics/issues related 
project regarding genetically engineered animals. The project was to interview 
about twenty individuals from a wide variety of institutions and disciplines 
about the potential impacts as they perceive them. The information provided 
was to be compiled and presented to Dr. Young as a report. The interview 
portion of the study took place between October 1989 and March 1990. 


During the interviews 2 questions were asked every interviewee regarding 
USDA policies and programs. (1)"If you were a USDA administrator managing 
programs involving genetic engineering research and food product safety, what 
are the issues you feel that you would have to address?" (2) "What advice do 
you have for such an administrator regarding transgenic animal research and the 
resulting products?" Other questions were generated spontaneously during the 
interview. 


RESULTS 


The information provided by those interviewed generally dealt with the 
following subject areas: animal care issues; governmental and academic 
research concerns; patenting issues, human health and safety issues, potential 
economic impacts; possible ecological and environmental effects; religious, and 
general societal concerns; communication concerns, and various 
recommendations to the administrators of U.S.D.A. 
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I. ISSUES REGARDING GENETICALLY ENGINEERED ANIMALS 
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Animal Care. The major concerns included oversight of animal 
research protocols - especially ethical questions about whether 
research is needed, pain control, and euthanasia guidelines. 
Questions were raised regarding the responsibilities for maintenance 
of novel animal strains, taxonomy and classification of the animals, 
and unique husbandry requirements. 


Research. Currently there are 3 directions of animal research (1) 
the production of biologicals, (2) genetic immunity to important 
diseases, and (3) increased feed efficiencies of meat producing 
animals. Responsible oversight of research was strongly 
recommended. There was a suggestion to consolidate this type of 
research into only a few centers, and to fund studies on the 
potential resulting environmental and social issues. Academia may 
need to address scientific merit, potential liability suits, patent 
policies, and the control of research that is funded by private 
industry. 


Patenting. The enablement requirements for patenting animals 
may be difficult to overcome, due to the variability of insertion of 
foreign DNA into the host. Increased costs of patented animals, 
ultimately passed on to the consumer, and the farmers’ exemption 
were raised. 


Regulations. The question of whether to regulate the process or 
the product was considered very important. Some individuals were 
worried that the U.S. policies were being developed too slowly and 
therefore the other countries would develop their own. If this 
scenario develops, unresolvable issues/lack of harmony could 
restrict U.S. biotech products in the world marketplace. 


Human Health and Safety. The safety of meat products from 

altered animals will depend on changes in composition due to gene 
location insertion effects, the physiological effects, and the product 
or products of the novel gene. Orally active compounds (those that 
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pass through the stomach unchanged) could present a health hazard. 
Rigorous safety testing will be needed to allay fears. Labelling 
requirements for transgenic food products may need to be 
developed. Ethical concerns regarding the use of human genes in 
food products will need to be addressed. 


Economics. Major changes in agricultural systems for 
accommodating to various novel livestock species are projected. 
Will the banking industry be willing and able to underwrite the 
changeovers to novel and untested systems? Research regarding 
consumer preferences/choices and potential economic impacts on 
the farming community was recommended. 


Ecology. Potential ecological effects resulting from the mixing of 
genetically engineered and feral populations of animals was a 
concern. Large animals are easily contained, but fish may present 
problems. Expanded ranges of aquaculture systems due to genetic 
engineered qualities could cause environmental changes in aquifers 
and drainage systems, lethal challenges to indigenous populations, 
and changes in water fowl populations and ranges. 


Religious and General Societal Concerns. A variety of cultural 
and religious concerns and questions were raised regarding the 
technology itself apart from the engineered animals. Pluralism of 
the U.S. population virtually eliminates a consensual acceptance of 
policies. Some people feel that species are "God’s work" and 
should not be "tinkered" with! Will religious leaders understand the 
technology and express support and confidence in the scientists’ 
ability to adequately control the directions of this technology? The 
blurring of species boundaries - especially between humans and 
primates may be a dominant concern. Public understanding of such 
concerns will enable the Department to communicate effectively 
with leaders who influence the public. 


Education and Communication. Every interviewee was 
concerned about the quantity and quality of communication efforts 
between the USDA and the public. The lack of understanding of 
science by the general public is seen as a powerful barrier to 
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effective communication and potential acceptance of biotech 
products. Suggestions for improving communication are (1) educate 
the media personnel, (2) utilize multiple-source educational 
materials, (3) sponsor education programs and projects directed to 
the public, and (4) expand the role of the Extension Service in 
communicating to educate the public. 


Il. ADVICE REGARDING USDA PROGRAMS AND ADMINISTRATION 


Research and Safety. Research should be sponsored on the 
greater understanding of consumer perceptions, food animal 
product acceptance, societal decision making, and 
philosophical/cultural operatives. ARS and CSRS should 
coordinate interdisciplinary research on the safety of foods, 
hardiness of homozygous animals, structure of animal genomes, 
effects of costs on the agricultural community and the consumer. 


USDA Programs. Overwhelmingly, interviewees felt that USDA 
should expand educational programs to raise the scientific literacy 
of the U.S. population. Suggested audiences (listed in priority 
order) are: (1) students, (2) farmers, (3) authors for non-scientific 
literature and (4) the general public. "Ag in the Classroom", (a 
USDA program) should be expanded to reach elementary and 
secondary students. Information generated for trade magazines and 
extension activities can be used to reach farmers. New approaches 
should be developed to reach the media and ultimately the public. 


Policy. Federal guidelines should be developed specifically for 
genetic engineering research in animals. Issues addressed should 
include euthanasia, analgesics, facility security needs, physical 
plant requirements, personnel training, and potential biohazard. 
Media communication policies should stress candor, and unbiased 
information to maintain the public’s trust. Policies, regulations or 
programs should be carefully structured to address public fears and 
concerns and to protect human health and the environment. 
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4 USDA Communication. The interviewees offered several "do’s 
and don’t’s for USDA spokespersons consideration. There were 
suggestions that communications should deal with the scientific 
issues and not the emotional issues. Administrators should 
understand the role of the activists in social issues so that adequate 
responses can be formulated. 


This report is not considered to be a definitive treatment of the topic but 
rather a starting point for dialogue on potential issues of the emerging 
technology as it relates to animals. 
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INTRODUCTION 

Genetically engineered or transgenic animals (GEA’s) are created when 
novel DNA sequences are transferred and incorporated into the DNA of an 
animal. Why are these techniques being applied to animals and what roles are 
such novel animals expected to play in agriculture? As expressed by Palmitier 
(1986)! "Gene transfer is especially valuable in diploid organisms with long life 
cycles where classical approaches [to animal breeding] are impractical". 

What are the potential applications in animals? Possibly-- 

¢ faster growth. 

¢ repartitioning of energy into prote!n instead of fat. 

¢ "precious proteins"--pharmaceuticals/biologics. 

¢ physiological alterations for new environments. 

# resistance to economically important diseases. 

# compositional changes in secretions such as milk. 

# basic understanding of biological functions and systems. 

The 7 research applications stated above do not in themselves reveal the 
potential breadth of the impacts likely to result as transgenic animals are 
introduced into our culture. The following list of impacts (generated by the 
author) is designed to illustrate the potential broad effects on various sectors of 
our society. (The listing is not intended to be definitive. The reader is 


encouraged to expand the list due to his or her unique perspective.) 


# Administrators of research programs will be challenged to evaluate 
and approve research protocols using genetic engineering technologies. 


‘Palmiter, R.D. and Brinster, R.L. 1986. "Gérmline transformation of mice." Annual Reviews 
of Genetics 20:465-499. 
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Researchers will have a powerful methodology for creating an array of 
truly novel animals. 


# Social scientists will have the opportunity to study a technology from 
concept to application including governmental policy decisions and public 
responses. 


Philosophers and ethical/moral leaders will have many issues 
generated by transgenics for discussions of ethical decision making or 
moral dilemmas. 


Political activists will have new issues to use to exploit peoples fears. 
@ Educators will need to develop new curricula. 


# Animal producers will face new challenges in husbandry and 
investments. 


# Economists will need to study and predict the potential viability of 
new products, and markets. 


# Businesses will be faced with problems of technology transfer, product 
development, research expenditures, and entrepreneurial adventures. 


# Policy makers and the public will be forced to develop an awareness 
of potential products of this new technology, and assume responsibility 
for consumer protection and safety, protective guidelines and regulations, 
etc. 


The potential effects will be far reaching! 


Because so many facets of our society will be affected by the reality of 
GEA’s, obviously, USDA activities and policies will be affected by this new 
technology as well. USDA administrators will have to make decisions regarding 
the allocation of research funds, guidelines for research oversight and 
intentional release, and the development of policies and protocols to insure the 
health and safety of edible products. With these potential impacts on the 
horizon, the USDA and other government agencies face significant policy 
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development decisions in the near future. 


It was with these potential impending impacts in mind, that an interview 
project was sponsored by USDA’s Office of Agricultural Biotechnology (OAB). 
The project was conducted from October 1, 1989 through March 31, 1990. 
The goal of the project was twofold: 


(1) To gather a broad array of ideas, projections and opinions from 
people with unique perspectives, experience and research expertise 
regarding the genetic engineering technology as applied to animals and; 


(2) To write a report detailing the information provided by a number of 
interviewees regarding the potential and diverse impacts that they predict 
will result from the purposeful manipulation of the genomes of food 
animals. 


Recommendations to USDA policy makers are also a part of the report. 
Hopefully, the reported responses, issues, and recommendations will be 
valuable to policy makers as they plan research programs, develop research 
policies and/or regulations, and respond to societal concerns regarding 
genetically modified animals. 


The author has made and effort to accurately present the broad and 
divergent points-of-view offered for consideration and evaluation. Under such 
circumstances, there are probably issues that are controversial for the USDA 
included in this report. 


The ideas, issues, projections, recommendations and presentations are 
those of the interviewees or the author and do not necessarily reflect any 
official position of the U. S. Department of Agriculture. 


Materials and Methods 


Currently, applications for GEA’s and their intentional release are still 
subject to discussion regarding types of acceptable research and regulatory 
oversight for the environmental release and product safety. Since these issues 
are so important, 20 individuals currently organizing their thoughts on the 
potential impact of GEA’s in our society were chosen to be interviewed. Due 
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to time and financial constraints, most interviewees were from the Washington, 
DC area. 


The twenty individuals, who generously shared their time and thoughts, 
represented a broad spectrum of disciplines, but not every discipline that will be 
affected by these animals. In most cases the interviewees have dealt with, or 
will soon have to deal with, issues associated with transgenic animals. The 
following disciplines were represented. 


USDA researchers - 3 Academic, animal researcher - 1 
USDA research admin.- 2 Academic, philosopher - 1 
USDA grants staff - 3 Academic, political sci. - 1 
USDA food safety staff - 1 State biotechnology center - 1 
USDA economist - 1 Lawyer - 1 — 
USDA OAB staff - 1 Environmentalist (org.) - 2 
Animal welfarist (org.) - 1 Industry spokesman (org.) - 1 


To ensure that the opinions of each individual could be explored 
according to their unique perspective and areas of expertise there were only 2 
questions asked of every interviewee: 


(1) "If you were in a position of a USDA administrator managing 
programs involving genetic engineering research and food product safety, 
what are the issues you feel you will have to address?" 


(2) "What advice do you have for such an administrator regarding genetic 
engineering applied to animal research and the resulting products?" 


The interviews were not tape recorded to protect identities. Each 
interview was summarized and condensed by the author.’ 


This report does not follow the traditional scientific study format. The 
author attempted to transmit a condensed version of a wide variety of divergent 
and unique ideas and thoughts that were generated during the discussions with 
the interviewees. There were several difficulties in presenting such 
information. It is difficult to connect ideas smoothly, but I hope that each idea 


2 A copy of the interview data, without interviewee identification is available upon request. 
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is important enough to stand alone. Another difficulty is maintaining the voice 
of the interviewees. This leads to a repetition of words, e.g. interviewee, 
reported, suggested, recommended, presented, etc. Also note that percentages 
have not been used to weight ideas. Since the material presented varied 
dramatically from individual to individual, the author feels that all the 
information is of equal value. In some instances references to articles are 
provided for those who desire additional information a topic/issue. There is no 
discussion section. What is presented is limited to the information freely 
provided in the interest of educating interested people about the potential 
impacts of genetically modified animals. 


The report is divided into 2 sections. Section I, "Issues Regarding 
Genetically Engineered Animals", deals with issues regarding GEA’s such as 
animal care; governmental and academic research; patenting problems; 
regulatory concerns; human health and safety; potential economic impacts; 
ecological and/or environmental effects; specific religious, ethical and general 
societal concerns; and communication. Section II, "Advice Regarding USDA 
Programs and Administration", deals with recommendations and advice to 
USDA administrators. Unless otherwise stated, all quoted material came from 
interviewees. There is also an appendix that consists of a brief, selected 
bibliography on the various topics of the report. 


Results of Interviews 


I. ISSUES REGARDING GENETICALLY ENGINEERED ANIMALS 


Animal Care and Welfare Concerns and Issues. Animal care concerns 
were raised regarding ethical oversight of research protocols and guidelines and 
oversight for alleviating painful conditions and/or euthanasia. Questions were 
raised about potential difficulties in the maintenance of novel animal strains, 
what criteria that may be used to classify GEA’s as "monsters", and potential 
changes in husbandry systems for animals with altered physical structure 
physiologies. Several issues were identified regarding the care and maintenance 
of novel livestock: husbandry of functional and any severely defective animals, 
potential changes in housing facilities, and security of research areas. 
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Since the economic value of GEA’s may be very great, there may be a 
tendency to ignore humane care issues. Therefore, it was recommended that 
guidelines be implemented to provide unbiased humane care decisions regarding 
euthanasia and analgesics to be considered as part of an organization’s research 
protocols. Such guidelines would need to define and address the conditions that 
may require analgesics or euthanasia. However, one researcher, who has 
produced GEA’s, did not see euthanasia as an issue because he feels that if an 
embryo survives intact to birth, it can be an important source of data in these 
early stages of the research. This individual did not discuss potential use of 
analgesics. 


Chronic pain and distress issues were raised regarding the long term 
maintenance of novel animals deliberately designed for an intentional loss of 
function (e.g. breeding blind chickens to reduce pecking). Embryo storage may 
be an alternative to maintaining breeding populations to preserve genomes, but 
these techniques still have yet to be developed for many species. In the event 
archiving of frozen embryos becomes a reality, the other issues such as the 
ethical issues of maintaining embryo source breeding colonies of animals that 
may have painful conditions will have to be addressed. 


The issue of “monstrous creations" usually emerged in the conversations. 
Most peoples use of the term "monster" conjures up images of dramatic, 
frightening departures in looks, stature or temperament. One of the Ist USDA 
animals, the transgenic "Beltsville Pig", was placed in the "monster" category 
by some animal welfarists due to its crossed eyes, lethargy, and arthritic legs. 
Even so, a scientist expressed the opinion that considering the broad range of 
physiological effects of growth hormones, "’it’ [the pig] was surprisingly 
normal!" However, experiences in caring for transgenic pigs that have been 
produced to date indicate some of the potential husbandry problems of 
transgenic livestock, to the researchers that these animals can have weaker 
supporting tissues requiring different flooring for comfort. Body fat can be 
reduced to the point where these animals are only comfortable in a narrower 
than normal ambient temperature range; feed requirements may be unique for 
each novel animal type; susceptibility to disease may be higher; and 
reproductive capacities and management may be affected. In the case of those 
animals that are secreting "precious proteins", housing and behaviors may be 
severely restricted by excessive protection due to their economic value. This 
will certainly be the case for the foundation animals or "founders" of important 
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GEA lines. As one researcher said, “The animals will be closely managed and 
may be very well taken care of, but they will not lead normal lives [for the 
species]." 


Research Issues. The philosopher described the differing levels of 
researcher responsibility when comparing traditional and new methods (genetic 
engineering) of modifying the genetics of animals as he sees it. In his view, 
genetic engineering techniques offer the researcher the ability to manipulate 
selected gene traits with more "finite control" thus providing direct 
responsibility for the traits in the organism. With selective breeding, the 
breeder had less control and therefore less direct responsibility for the outcome. 
He feels that the public has only a general awareness of the difference between 
the old and new methods, but may demand more scrutiny of gene altering 
research and food products. | 


What are the applications for using these techniques of more "finite 
control"? A USDA researcher, engaged in transgenic research described 3° 
general types of applications of genetic engineering to livestock: 


(1) Pharmaceutical products. Pharmaceutical applications to produce 
"precious proteins" (protein compounds that are too large to be made by 
commercial fermentation processes) will probably be the first successes. 
These applications will generally require the insertion of human gene 
clones to insure efficacy of the gene product in the human. To date 
many of the known genes are human which will enable this research to 
proceed more quickly. The lack of knowledge of livestock genomes will 
delay research in producing animal biologics. 


(2) Genetic immunity to common diseases. A goal of many researchers 
will be to create animals that are genetically immune to catastrophic 
diseases. The development of such animals will reduce losses to 
producers due to disease. This application is also likely to be well 
received by the public. 


(3) Increased feed efficiencies. Feed efficiency for food animals is 


3Disease models were not mentioned, but conceivably the concept of creating models for human 
disease could also have been mentioned as an application. 
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controlled by multigenic traits. Understanding, isolation and control of 
these multi gene systems will be needed before this research can proceed 
to the desired results. The projections for transgenic animals to be 
available for marketing may be 10 to 20 years. 


In general most of the interviewees felt research to genetically engineer 
animals should continue without interference. Several felt that the similarity of 
human and animal genomes did not warrant limiting/restricting the use of 
human genes in livestock. However, one viewpoint was that moving genes 
between species was “animal parasitism" and would probably increase the 
number of genetic deficiencies rather than alleviate them. This same person 
also felt that such techniques should be reserved to correct severe defects and/or 
to promote the health of endangered species and not for domestic or food 
animals. 


A problem in the application of the technology to date has been an 
inability to determine insertion site in the host DNA. Additional knowledge for 
finite control of DNA insertion techniques is expected. Such finite control 
hopefully will lead to healthier animals and avoid deficiencies as mentioned 
above. 


On the issue of faster growing and bigger animals, an academic 
researcher questioned whether the faster growth and larger body mass for 
livestock were still appropriate goals for the production of food animals. He 
felt that the whole animal should be studied in greater detail to achieve 
biological efficiency. Furthermore, he worried that this research will produce 
animals that are reproductively dysfunctional. 


One person questioned whether genetic engineering research to produce 
disease resistant animals, "will solve the disease resistance problem or will the 
pathogens mutate as they have in the past?" If such disease resistance proves to 
be short lived, could the time, intellectual and financial resources have been 
better utilized? 


It was projected that the largest commercial payoff may be in producing 
livestock for the production of human biologics or as biomedical models of 
human disease. (Biomedical models of human disease were seen by some as a 
double edged sword since such models may lead to an increase in the use of 
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animals in biomedical research and slow the movement to alternatives to 
animals as research subjects.) 


Most interviewees suggested that research protocol review and oversight 
at the institutional level be controlled by a bioethics committee, whose 
responsibilities would include implementing federal, state and institutional 
guidelines. The economist felt strongly that such a committee should be multi- 
disciplinary in structure. He suggested that such a committee include 
economists, who could provide an understanding of tradeoffs. An academician 
agreed with the multi-disciplinary concept because he felt that molecular 
biology is too narrowly focused and that it is important to understand the whole 
animal and the potential environmental interactions. Other areas suggested for 
a committee to address are: expected outcomes of the research, euthanasia 
criteria, and source of the gene insert. (It was generally agreed that human gene 
sequences may be necessary for the production of efficacious human biologics, 
but because of potential societal issues were not recommended for food 
animals.) 


An academician felt that the adequate funding of a number of "specialty 
centers" would be a more productive way to spend research dollars than a large 
number of small projects. He suggested that USDA funding agencies consider 
a consolidation plan, because he is worried that a fragmented funding approach 
would lead to fragmented research results. 


In addition to research directly manipulating animal genomes, several 
individuals mentioned a need for funding research assessing the risks associated 
with the environmental release of transgenic animals, human health issues, 
ethical concerns, and public perceptions. Results of such research could assist 
USDA in developing policies and strategies that would allay the public fears. 


Research facility security is a major concern for researchers. They all 
felt that there were inadequate levels of security at their facilities. Their 
concern seems justified in view of reported acts of facility vandalism and thefts 
of animals that have occurred at many facilities in the U.S. They wanted 
improvements to their physical plants for the safety of the experimental 
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animals, themselves and their records and data.* Considerable investment may 
be needed for such upgrades. Interestingly, one researcher predicts that 
when/if transgenic animals reach production levels, the security issue for them 
on the farm may not be as important as they are at the research facility. 


Recognizing that there are areas of overlap between government and 
academic research, there appear to be several unique issues regarding GEA 
research in academia. At one point Iowa State University administrators were 
worried that this type of animal research could produce Algeny (Rifkin 1984)° 
type products, potential liability suits and patent problems. To address these 
concerns the administrators proposed that a bioethics committee be established. 
The committee would have reviewed all protocols describing genetic 
engineering of mammals for scientific merit. (In a personal communication 
from Dr. Marshall Phillips to the author, the Iowa State committee apparently 
has not been established.) The concept of a bioethics committee at the 
academic level may be a very appropriate way to deal with research issues and 
concerns unique to academia. 


One individual expressed the following fears regarding the impacts of 
privately funded research at universities. Under such dual arrangements, who 
has oversight responsibilities--the university or the private company? Will these 
alliances pressure academic institutions to engage in product biased research? 
Is the objective role of university research compromised? 


In summary there were a number of issues that were raised regarding 
research to produce GEA’s. Three directions of applied research were 
described (1) the production of pharmaceutical products, (2) genetic immunity 
to common catastrophic animal diseases, and (3) increased feed efficiencies of 
meat producing animals. Suggestions were made to restrict such research to 
only a few centers due to the high cost of the research and to fund research in 
environmental and societal issues. Responsible oversight of research was 


‘To provide more protection for farm animals and biomedical research facilities, Congressman 
Charles Stenholm introduced a bill H.R. 2407 May 20,1991. The bill is entitled "Farm Animal and 
Research Facilities Protection Act of 1991. Passage of this bill would make it a crime to illegally 
enter a farm or research facility with the intent to harm or steal the animals, obtain data and 
documents or destroy materials. To date it has not become law. 


Rifkin, J. 1984. Algeny: A New Word - A New World Penguin 
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strongly suggested. The unique issues faced by academic institutions are the 
review of protocols for scientific merit, the potential for liability suits, patent 
problems, and whether using private funds for GEA research compromises the 


public trust. 


Patenting Issues. It was recognized that the U.S. Congress could pass 
legislation forcing the Patent and Trademark Office to eliminate the patenting of 
life forms all together or to limit the patenting to microbes or lower life 
forms.° However, interviewers assumed that this would not happen, and this 
point of view was reflected in their comments, which dealt with two main 
issues: (1) the patenting process and (2) the effects of patenting on the farmer 


and the public. 


Regarding the patenting process, several interviewees deemed it perfectly 
ethical to award patent protection for the creation of animate life forms, as well 


as for inanimate objects and processes. 


Other issues involve criteria for patentability. Because patent examiners 
are more knowledgeable about molecular genetics and many human protein 
sequences have been published, the use of such sequences in animal genomes 
may be categorized as "not novel". The implication is that the criteria for 
determining a "new product", (an animal, in this case) appears to be blurring. 


The patent lawyer explained that enablement, a critical factor in the 
patenting process, may become a limiting factor in the patenting of GEA’s. 
(Enablement is the provision of information and/or material to ensure 
replication of a patented process or product.) Viability of stored components, 
and the potential for degradation as well as the unpredictability of biological 
raw materials raises a multitude of enablement questions.’ If enablement cannot 


® On April 28, 1992 Benjamin Cardin (D-MD) introduced H.R. 4989 to amend Title 35 of the 
Unites States Code to impose a 5-year moratorium on the granting of patents on invertebrate or 
vertebrate animals, including those that have been genetically engineered, so that Congress can fully 
assess, consider, and respond to the economic, environmental, and ethical issues raised by the 


patenting of such animals. 


7 The author is aware of several issues: lack of methodologies and established facilities for 
storage, archiving, and guaranteed viability of animate materials, consistency or reliability of 
reproducing a whole organism from stored tissues, control of insertion location, and slight genetic 


variations in the recipient DNA. 
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be accomplished by in vitro storage, the maintenance of a colony for the 
production of offspring in perpetuity may not be feasible either. 


As mentioned above, there were concerns raised regarding possible 
impacts of patented food animals on both consumers and farmers. An 
economic issue raised was the fear of increased economic costs of agricultural 
inputs in the marketplace. If one sector of the economic system increases input 
costs, logically production costs will increase. These increases will be reflected 
in higher consumer costs. The opposite was also projected--GEA’s may lead to 
increased returns for the farmer, and lower prices for the consumer. 


Another emerging issue is whether the concept of the "farmer’s 
exemption" will be applied to transgenic farm animals. Representative Robert 
Kastenmeier®, a member of the 1990 Judiciary Subcommittee--Courts, 
Intellectual and Administration of Justice--had submitted a bill that would allow 
farmers to utilize patented animals under the same conditions as the "crop 
exemption" (known as the farmer’s exemption) of the Plant Variety Protection 
Act (PVPA) (P.L. 91-577 approved December 24, 1970, 84 Stat. 1542-1559). 
° There are 2 ways that industry can get the return on investment--(1) through 
a premium price or (2) an offspring royalty. The biotechnology industry sees 
the farmer’s exemption as potentially undermining the industry because farmers 
could sell the patented animals to each other to recover their initial investment 
and generate some additional income. This would limit the industry’s ability to 
collect a premium price or a royalty to recoup R & D investments and reduce 


reproducing a whole organism from stored tissues, control of insertion location, and slight genetic 
variations in the recipient DNA. 


8 Mr. Kastenmeier was not reelected int he Fall of 1990, therefore the future of the bill is 
unknown. 


*Briefly in the PVPA, the farmer (Farmer 1) who buys a certified seed has the right to save seed 
for his use in subsequent years and to sell some of the seed to Farmer 2. Farmer 2 can grow the seed 
for crop use only. Some growers have abused the system by selling the certified seed at levels that 
have put seed companies out of business (communicated to the author by Dr. K. Evans of USDA, 


AMS). The Regulation and rules of practice (united states Plant Variety Protection Act of December 
24, 1970 (84 Stat 15420) (7 U.S.C. 2321 et seq. Regulation and Rules of Practice.Effective April 20, 


1989) lack a definition for the concept of a farmer. For a concise review of the issues of the 
"farmers exemption" see Lerch Seed World, June 1989. 
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or eliminate product competition. 


A lack of patenting protection for novel animals will likely lead to trade 
secrets by industry. (One individual felt that a trade secrets system will foster 
increased vertical integration and result in increased costs to everyone.) The 
industry spokesman also felt that farmers currently feel that only the large 
farmer will be able to afford such animals. Conceivably, these animals may not 
be accepted by farmers if they will require burdensome and expensive 
husbandry practices, additional paperwork, and genetic testing. (One individual 
felt that genetic profiles and patent infringement will be easier to identify with 
the use of restriction fragment length polymorphisms (RFPLs) or polymerase 
chain reaction technologies to identify the genetics of animals in question.) He 
expressed concern that lack of patenting protection for animals will lead to a 
brain drain of molecular geneticists to research disciplines where products 
would be patentable. 


The patenting of animals has raised some very difficult issues surrounded 
by regulatory and legislative uncertainty. These uncertainties are reflected in 
the lack of consensus on several issues. 


Regulations. The subject of regulations also generated conflicting 
responses. By regulations, the interviewees were referring to federal or state 
statutes that affect research, environmental release, product safety, trade, etc. 


Although most interviewees felt that the present regulatory program was 
adequate, some mentioned that gaps (e.g. transgenic fish and pets) occur in the 
existing regulatory framework.'® To close the regulatory gaps, some groups 
are pressuring for comprehensive changes in federal oversight either by the 
formation of a new federal oversight body, or the placement of responsibility 
for oversight in one government agency--Environmental Protection Agency 
(EPA). Those who suggested that EPA should have the overall responsibility 
felt that USDA should not have any regulatory responsibilities. Another person 
felt that drastic changes in regulatory responsibilities would take at least five 
years to be sorted out, which would delay the transfer of the technology. 
Slowing the development of the industry could reduce U.S. competitiveness 


Under some circumstances non-federally funded research on animals does not fall under any 
Oversight. 
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abroad. 


The existing regulatory gaps are also generating state initiatives to 
formulate laws, e.g., North Carolina. As one individual expressed it, "if this is 
the beginning of a trend, then the ultimate result of states passing regulatory 
laws would be interference with interstate trade of biotechnology derived 
products leading to reduced economic growth for the industry." 


It was strongly suggested by most interviewees that harmonization of 
worldwide biotechnology regulatory oversight and product safety issues needs 
to be addressed quickly by the U.S. Government. If such harmonization does 
not occur at all or does not occur soon enough, fears were expressed that U.S. 
products could be edged out of overseas markets. However, it was recognized 
that the process of harmonization may prove very difficult due to the diversity 
of cultures and international laws. It was suggested that possibly diversity may 
be reduced if the U.S. can produce adequate, comprehensive regulations, since 
such regulations might be adopted a model for other countries, thus simplifying 
the harmonization process. 


Whether to regulate the process or the products of genetic engineering 
was raised by several people. They generally agreed that product safety is 
addressed by current regulations and policies, but there may be pressures from 
the public for additional regulatory control of genetically engineered products. 
Labelling requirements may need to reflect the genetic engineering aspects 
including but not limited to the source of the gene (human, fish, cattle, plant 
etc.) Providing the public with clear, easily understood information regarding 
products and how they are currently regulated will be extremely important in 
convincing the consumer that products, as currently regulated, are healthful and 
Safe. 


Health and Consumer Safety of Transgenic meat Products. An 


interviewee, knowledgeable about meat product safety, felt that two safety 
issues are raised by GEA products in the food chain: (1) the physiological role 
of the gene to be inserted and the effect of insertion location and (2) the gene 
product as expressed in the animals or animal product. 


There are obviously a variety of compounds that can make meat products 
dangerous because of their effect on human physiology, but the example 
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provided was steroids. Steroids, as opposed to proteins, are described as orally 
active compounds passing unchanged through the gut. In the unlikely event that 
a gene effect produces increased steroid levels in an animal product, it could be 
serius. To prevent secondary compounds as contaminants in a transgenic meat 
product, consumer food products derived from GEA’s will require rigorous 
testing to certify that products are free of dangerous levels of orally active 
compounds. The testing of untransformed (those that do not test carry the novel 
gene) litter mates resulting from current research might be the starting place for 
developing testing protocols to ensure product safety. 


As mentioned in the regulatory section, society may demand more 
thorough safety testing which would affect federal food safety policies and 
protocols. An instructive example, mentioned several times, illustrated the 
power of the public when it perceives that a food product is not safe is the Alar 
scare of 1989-90.'' To forestall such event from happening with products of 
GEA’s, it was recommended that USDA be proactive in anticipating policy and 
educational needs before commercialization of these products. 


Clearly, there are safety issues concerning meat from GEA’s that need to 
be addressed with adequate and rigorous safety testing policies to allay public 
fears. The philosopher expressed the opinion that even if apparent risk issues 
are addressed, risk issues may not be the greatest concern for many people and 
assurances of risk free products may not completely relieve people’s 
apprehensions. People may be apprehensive due to a fear of the unfamiliar or 
challenges to their intrinsic definition of what humans and animals and where 
lines of species are drawn. He put in a plea for more research to clarify the 
factors ("to separate the strands" as he poetically said) that might influence 
public behavior regarding biotechnology and biotech products. An 
understanding of the "strands" would allow USDA administrators to be better 
prepared to appropriately respond to issues and concerns, because the 
Department’s responses to the public’s fears may mean the difference between 
the success or the failure of engineered products in the market place. 


11 See Moore, J.A.; "Speaking of data: The Alar Controversy." EPA Journal 15(3);5-9 (1989), 


Rosen, J.D.; "Much ado about Alar." Issues in Science and Technology 7(1): 85-90 (1990) or Chou. 
M.; "Two years after the Alar crisis." Cereal Foods World 36(6):526-527 (1991). 
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Economic Aspects--the Producers. The farmers role as a producer 


generated a great deal of attention from the interviewees. Interviewees feel that 
the public is worried that changes like transgenics or BST will put farmers out 
of business. These worries are believed to be based on an outdated view of the 
"small farmer" in the American psyche. Now may be the time to educate the 
public about the reality of farming in the U.S. before they force laws and 
regulations to be passed that are not appropriate.'* Ultimately, the producers 
will have to decide whether to invest in the engineered animals and the 
management systems to support them. The issues here are the predictable ones 
that affect most new products and technologies: costs of facility and 
management conversions, consumer product acceptance at a profit making level 
and availability of investment capitol for unproven systems. Projected costs 
might be royalty fees, fees for genetic analysis of progeny, increased paperwork 
and bookkeeping for contractual control, utility costs for maintenance of 
temperature, and facility and animal security measures. 


On the broader issue of animal production systems, the economist 
foresaw a potentially serious disruption in the economic structure of animal 
agriculture. These disruptions could probably take the form of regional shifts, 
vertical integration and scale specific changes in animal production. Currently, 
the pace of agricultural systems change is faster than the generational pace that 
has existed in the past. The speed of change brings problems in people keeping 
up with the new skills required. He asked: (1) who would bear the costs of 
such changes?, (2) What will be done to help people displaced by these shifts?, 
(3) Should USDA take some responsibility for retraining programs to minimize 
these effects? 


One person pointed out that existing market factors create inertia in the 
publics acceptance of new products. He illustrated his point by noting the poor 
acceptance of beefalo meat in the market place. What are the factors that are 
operating regarding this poor acceptance? Is it because this meat is from a 
hybrid animals and people are squeamish about the hybrid aspect? If this 
implied a general squeamishness on the part of the U.S. public regarding novel 
meat products, will these same factors play a significant role in consumer 
acceptance of transgenic meats products? It was mentioned that a counter force 


'2The farmers views, that the author has heard expressed at various meetings, are very accepting 
of the concept and realities of biotechnology and engineered seeds and animals. 
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may be food fads. One person stated that the only way to overcome consumer 
barriers may be to offer a product so superior that people would be foolish not 
to buy it. In other words, make such a product a "food fad". Research into 
the factors that determine consumer choices may be useful for USDA produced 
educational materials about the unique food products. 


An overshadowing factor in the whole marketing stage will be the 17 year 
limit on patents. Can all the preparation of the public be done within the 
market window to allow a company to retrieve their costs spent on safety 
testing, scaling up and marketing to producers and consumers. 


In summary, drastic changes in an agricultural system will obviously have 
economic repercussions starting with the producer, the processor and the 


_ marketer. Some projected impacts are inherent in any system changes, others 


will be unique to transgenic animals and the resulting products. An important 
factor in the success or failure will rest with the consumer. 


Ecology. Although livestock animals are a focus for a variety of 
applications of transgenic technology, research is currently being conducted on 
other species such as food fish. Genetically engineered food fish raise some 
unique interesting and potentially broad reaching ecological concerns. 


One ecological concern is the potential for hybridization between 
transgenics and wild species, in the event individuals escape containment 
systems. Obviously, genes used for modifying domestic populations could be 
very undesirable if transferred to feral populations. The escape of large 
livestock species may not be of great concern since they are easily contained 
and easily captured, but geographic location and terrain may affect ease of 
capture and be important here too.'? Release and/or escape scenarios may 
have to be developed on a case-by-case basis with the factors of climate, 
terrain, presence or absence of wild species, etc., in order to prepare 
safeguards. 


13 There are known populations of feral pigs, goats, equine, and sheep in parts of the U.S. The 
following 2 articles deal with this topic: R.L Degner, L.W. Rodan, W.K. Mathis, and E.P.J. Gibbs 
"The recreational and commercial importance of feral swine in Florida." Industry Report - Florida 
Agricultural Market Research Center, Food and Resource Economics Department, Agricultural 
Experiment Station 82-1 (Jan 1982). National Park Service "Death Valley National Monumnet, 
California/Nevada." Department of the Interior (September 1981). 
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Such a scenario for fish could be similar to the one presented by the 
aquaculturist, illustrates some of the possible ecological impacts of engineered 
fish species in an aquaculture system. Fish can potentially escape via a number 
of natural disasters, activities of aquatic birds and human tampering. If escape 
occurs, the nature of the transferred gene and its function will be the important 
determinant of the seriousness of the impact on a native population or natural 
aquatic system. If the altered fish can interbreed or are more vigorous than 
indigenous species they could upset delicate aquatic ecology. To deal with this 
problem, lethal genes and sterility via triploidy and heat shock have been 
developed in fish, but to date the results are not 100% effective. With the state 
of current technology, there will always be a chance that some escaped 
individuals will reproduce or hybridize in a natural ecosystem. 


Engineering warm water fish to live in a colder climate may allow for a 
major expansion of aquaculture to sections of the country that do not presently 
have an aquaculture industry. This could mean an additional economic gain 
product for the local economy base but potential long term ecological deficit. 
For example there has been an increase in waterfowl populations to "nuisance" 
levels.'* in areas of the South where aquaculture systems are concentrated. 
Could this phenomenon also happen in other areas? Water resources could be 
changed or polluted because of damming water courses for aquaculture systems 
and polluting drainage waters (nutrient-rich or contain algacides or residues of 
therapeutic compounds). To prevent the worst case scenarios, the aquaculturist 
suggested that the complexities of the soil types and aquifers will need to be 
carefully studied prior to the establishment of a large aquaculture program in 
regions where such systems have not been feasible. 


Ecological and/or environmental impacts due to transgenic animals may 
be many and varied and possibly serious. On the other hand possibly the 
technology offers opportunities for producing animals that are specifically 
designed to integrate into a sustainable agriculture system. It was 
recommended that a careful extensive study of the local ecology, environment, 
and flora and fauna of an area may be needed before introducing systems based 


14 For more information the reader is referred to the following articles: E. Hanebrink and W. 
Byrd "Predatory birds in relation to aquaculture farming" Aquaculture Magazine 15(2):47-51 (1989) 
and H.L Schramm Jr.; M.W. Collopy and E.A. Okrah "Potential problems of bird predation for fish 


culture in Florida." Range and Wildlife Management. 49(1):44-49 (1987). 
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on GEA’s. 


Societal Concerns--Animal Rights, Ethics. There were a number of 
concerns that can be considered religious and ethical in nature. Some of them 
have been raised by "animal rights" advocates and centers around the definition 
of "right". The economist provided the following theoretical regarding 
"rights". "Humans have developed a mode of structuring human relationships 
that include ’rights’ but along with these ’rights’, they assume responsibilities. 
These [rights] are human inventions." The "animal rights" advocates extend 
these rights beyond the human sphere to animals. Since these issues have been 
raised, our society is struggling with the relative importance of animals and 
appropriate levels of animal care usage. The economist thinks the U.S. public 
may desire a consensus on ethical questions and the definition of the rights of 
animals, but the pluralistic nature of our society makes consensus almost 
impossible which results in some level of discomfort for most individuals. The 
“animal rights movement" has had an effect on policies and regulations and will 
continue to have an effect. USDA Administrators and others who set policy 
regarding animals are advised to stay in touch with the movement to assess and 
prepare for potential impacts on the government. 


Illustrating the plurality of opinions, interviews provided the following 
window to the psyche of the American public: "Mysteries of life should stay 
mysteries"; "The universe and everything in it is God’s work"; "If God wanted 
plants to walk He would have given them legs and made animals green"; 
"Scientists are playing God"; and "Nature is perfect, so don’t tinker with it!" 
Some individuals interviewed mentioned a concept called Natural Rights--that 
nature should not be exploited without limits. The sanctity of species and 
man’s tampering with them may have religious overtones, but there is a 
complicating belief, by some, that natural is "good" and "safe", and that 
"messing" with the present genomes will lead to "bad" animals. 


Many religious leaders are struggling to evaluate this new technology 
within the context of past history and established precedents of their faith. 
Such leaders can influence the directions of public opinions on a variety of 
issues. It was recommended that their concerns should be recognized and 
addressed by the USDA. 


The types and source of genes used was a concern. It was explained that 
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the use of human genes in animals, animal genes in other animals or plants and 
animal genes in humans, begins to blur the differences that have been 
traditionally used to classify life forms. "Tinkering" with the genome of 
primates, and whether eating meat with human genes is a form of cannibalism, 
seemed especially troublesome prospects for most interviewees. A number of 
questions were raised regarding ethical behavior for government: 


Will the government act honestly regarding regulating the risks of . 
research, environmental release and products? 


Will information released for the public be credible? Will negative 
issues be dealt with honestly? 


Are there areas.of research that will be declared restricted or off 
limits, (e.g. biological warfare or using human genes in primates which 


could alter intelligence)? 


@ Who or what governmental body will determine if proposed research 
is needed, scientifically valid, unethical or frivolous? 


@ If the research results doom an animal to pain--what level of return 
would justify their painful existence? 


# Will government research and policy planning be short-term and self- 
serving? 


# How will agencies and institutions deal with unanticipated negative 
events? 


# Will we allow for the exploitation of third world countries where 
laws may be less restrictive and protective? 


# How much responsibility, for all aspects of the use of this 
technology, will researchers and government officials assume? 


USDA obviously will have to address all or a few of the above questions. 


Briefly, it was projected that it will be difficult to establish a consensus of 
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opinion and policies on these issues in the pluralistic U.S. society. But a more 
basic question that affects many of the issues raised above is--does man have 
the right to "tinker" with animals as they exist or should they be inviolate? If 
the answer if "yes", then what should the limits be? 


Communication and Education. Education of the non-science literate 
public was on everyone’s mind! One individual felt that the current method of 
problem solving in the government does not spend enough time on "defining the 
issues". Shortchanging this step in the educational process tends to lead to poor 
decision making which he felt leads to "bad" laws and unsatisfactory regulatory 
processes. Therefore, he feels increased energies should be spent on educating 
the public stressing scientific literacy, credibility, and effective methods of 
communication. 


Scientific illiteracy was considered, by most interviewees, to be at a very 
high level in this country. For example, the researchers noted the public’s lack 
of understanding of the concepts of classical animal breeding which needs to be 
comprehended before you can absorb the concepts of genetic engineering. The 
lack of an adequate scientific knowledge base makes it difficult for a 
government body, such as USDA, to present digestible scientific information to 
the general public. The lack of the science knowledge for informed public 
decision making sets the stage for emotionally based information being used to 
define, inflame and promote public fears against this new technology. To deal 
with informing the scientifically illiterate public regarding issues of genetic 
engineering, it may mean allocating departmental resources to understanding 
effective communication strategies for explaining the products of genetic 
engineering technologies. 


From the point-of-view of the public, 2 issues of credibility were raised-- 
(1) the mystical position that the research community has in the public’s eye, 
and (2) the perceived cover-up mentality of government agencies regarding past 
events like the chemical spill in Bhopal, India and the radioactive water vapor 
released at Three Mile Island. It is common knowledge that every technology 
has its’ hazards, but how such disasters are handled by government officials, 
sets the stage for a climate of public suspicion regarding decision making and 
crisis management by government officials. One interviewee felt that there are 
new, increased levels of concern regarding credibility because adolescents of 
the 60’s are now mainstream adults and influencing the culture because of their 
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Vietnam era experiences. 


Everyone recognizes that credibility of government generated information 
probably is always going to be difficult to attain, but the interviewees suggested 
6 strategies for improving credibility and the communication channels between 
the researcher, the federal agencies and the public. 


(1) Departments in a position such as USDA’s should organize symposia 
directed specifically to the media. One individual suggested that input 
from science writers regarding format and subject coverage for such 
symposia would ensure that appropriate information and clarification was 
provided. To prevent USDA from being biased, speakers from all sides 
of the issue should be invited to participate and plenty of time should be 
scheduled for questions. 


(2) It was recommended that USDA utilize educational publications that 
have been produced by other organizations. The rationale behind such an 
activity is that information produced without an obvious vested interest 
may be seen as being less biased and therefore more credible. (The 
individual representing the biotechnology industry stated that organization 
has plans to distribute a biotechnology related document produced for 
precollege education in Europe. He would be happy to participate in 
cooperative efforts with the Department.) 


(3) Some individuals suggested that USDA sponsor special public 
oriented educational programs. 




































































(4) There were suggestions to expand the role of the USDA Extension 
Service to include educating the general public. 





(5) Having scientists trained to appear in the media may help ameliorate 
the publics "ivory tower" image of researchers. (A researcher said he 
would like to have media training and wished USDA would routinely 
offer such training courses. 








(6) Some fears on the part of the public may be easily dealt with if the 
public is informed that guidelines and regulations are being developed for 
the protection of human and animal health and the environment. 
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Il. ADVICE REGARDING USDA PROGRAMS AND ADMINISTRATION 


This section is a summary of the advisory comments that were made by 
the interviewees in response to the question: "What advice do you have for an 
administrator regarding transgenic animal research and the resulting products?" 
Most interviewees had plenty of advice to offer! The advisory responses fell 
into four major areas: research issues, USDA programs, USDA policies, and 
communication with the public. There is some overlap with portions of the 
material related above. 


Research Issues. The need for a better understanding of factors that 
determine consumer rerceptions and acceptance of food animal products was 
mentioned. The images of potentially "bad" products need to be dispelled in the 
public’s mind, since these images may generate restrictive legislation at all 
levels. 


Some interviewees suggested that: 


There should be greater efforts to coordinate research priorities and 
directions between USDA/Agricultural Research Service and 
CSRS/Cooperative State Research Service programs. High priority issues 
that should be addressed are; research needs such as food safety issues, 
hardiness of homozygous transgenic animals, knowledge of animal 
genome to allow for the use of desirable genetic material from nonhuman 
sources, environmental risks of escaped animals, and economic effects of 
transgenic animals and products on the consumer. Interdisciplinary 
approaches should be encouraged in some research areas for a more 
comprehensive exploration of problems. 


# USDA should fund more social and philosophical research to better 
understand the complexities of decision making within the U.S. society. 


# USDA should enhance understanding of our culture so that 
communication can be more effective within our own and the emerging 


world culture. 


23 


joioo# .¢2.U sli nidiw anideu aoieioeb 10 pee si 2 1a) 
































‘T7tA Ad 2MAHDOAT AUZU OVIGHADAA 3 


w 


> 


io wien 8 ei noiose aid 
10leoup sili Of Senoqes si 259WSiVE 
“1 lorting. sinegensy gaibiege7 10! 8 
to at soivbe to ytasiq bad esewsl aif 
\72U .esveai dowseas1 :2es1e 10j(Snne 
nedT .oildeq od? chiw nobeokia 
-av06s botsler fi 
j 


tied « 10t basn sdT ,zouesl sive 
qooos bis anolqsoisd 1smMmaenoss 


7 » eet iL mane iO e9gsmi siT .t 
ia8 & t 259 aRint zor} soni2 a3) ad 4 


isc) bolasggque esowaivisini 
tibsoos of enrolls 1sIse1g sd bivods 
ms929H Inw ils oTgQA\AGZU aman NOUS 
H natgo1g sive dois2eA sis12 svileveqod 12 
. a 2s ehoon doizsz31 ;o18 bezesabbe od bluode tas 
abolwond ,zleming sinegzasy avogysomod to 2ecniball 
| ioacg sideviesb to say si} 10) wollso? smog 
rooe bee ,zlemink beqsoes to adzi: lsinsamotivas ,2 
cztbeeink ..emuenos stl} no ziouborq bas eleming sinsgad 
10t 2018 doiss2dr omoe ai begrimeons od Bluode eodosory 
zmaldoig to noitstolqxs sviznsderga 

®. - 2 
. seat dgoitiqozolidg bar leioaz 20m bet blueds AdZU 








<~ <- 


= 


tel? ov sautlyo 36 Io suisse mbau pasaders bluode AGie 
wtorme: 59) U6 TV) WoO sonal rw tthe od a8 ne 7 eed 





USDA Programs. Overwhelmingly, interviewees recommended that 
USDA expand programs that raise the scientific literacy of its constituency and 
the U.S. population. One individual felt that elementary through college 
students were the most important target audiences followed by farmers, media 
generators and the general public. 


Elementary levels could be addressed through an expansion of an existing 
USDA program--Ag in the Classroom. Scientists should be involved in 
producing or supporting the development and use of biotechnology oriented 
lesson plans for the curriculums for elementary and high school students. 
(Several interviewees expressed distress that not only biotechnology is not 
taught, but general sciences and agricultural sciences/research are generally 
neglected or inadequately covered topics in current education.) 


There are already a number of ways that farmers can be educated about 
the new technologies. Many farmers could be reached by the effective 
utilization of the many Extension Service and other educational programs and 
trade magazines directed to the agricultural community. 


Suggestions for reaching the media are listed in the previous section. 


Potential new directions for educating the general public would be 
collaborative sponsorship of more private/government efforts to educate the 
general public about agriculture and agricultural research. EPCOT Center was 
suggested as a model that could and should be duplicated elsewhere in the 
country. 


Policy. It was a suggestion by several people that federal policies and/or 
guidelines be developed specifically for institutions conducting transgenic 
animal research. Such policies/guidelines should address euthanasia 
considerations, security programs, physical plant/facility needs for adequate 
care of "special animals", adequate training of personnel in handling, husbandry 
and care, and potentially unique biohazards for those working with transgenics. 


Since the introduction of the first genetically engineered products for the 
consumer was considered by most of the interviewees to be a critical issue, 
some questioned in their own mind whether there should be policies regarding 
what and when biotech products are released to the consumer. Several people 
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referred to events that have happened regarding BST. Bovine somatotropin 
(BST) was the first obviously labelled biotech product and its’ use has been 
promoted to produce an animal derived food product--milk. Various consumer 
groups have raised concerns about the health and safety of these BST derived 
products for humans and animals. Interviewees felt that BST” is a test case 
which they feel raised the following questions regarding its use in animals and 
the resulting milk products. 


# What factors have influenced the public responses? 


# How have the responses of the public been related to the 
communication activities of USDA and the media? 


@ How have the research and regulatory agencies media 
communications and actions impacted on the publics view of the 


compound and its use? 


# What could have been done differently to lessen the controversy that 
surrounds the use of BST in a dairy system? 


@ What role does the timing of product introduction play in public 
acceptance? 


# How important was the milk surplus issue? 
# How does the compound affect animal health? 
@ Are there unarticulated ethical issues involved in the controversy? 


The answers to these questions might enlighten USDA and producers on how to 
introduce biotech food products in the future. 


Several people thought that the public doubts the comprehensiveness and 
truth of public relations materials produced by those who have a vested interest 


‘Sor a bibliography of 376 citations of the recent literature detailing issues, physiology and 
management of BST the reader is referred to the following publication: Jean A. Larson (March 1992) 
"BST--Bovine Growth Hormone: January 1987--January 1992." Quick Bibliography; QB92-30. 
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in a product (i.e. researchers, government sponsors and private industry). It 
was suggested that it would be wise for USDA administrators to be very candid 
about products that are released, and attempt to provide consumer information 
from non-biased, independent sources. Departmental administrators should be 
candid regarding "the good and the bad" aspects of products and processes, and 
express their knowledge of public concerns. They should have the policies, 
regulations or programs in place that they can point to, to reassure the public 
that there are adequate protections. 


One person felt that product releases should be very carefully chosen, for 
public acceptance. The Department might want to develop informal policies for 
first releases. Maybe first releases might have a higher acceptance rate if they 
are "lean, reduced cholesterol meat" or "disease 2nd insect resistant animals". 
It was recommended such products have “all positives and no negatives". 


An opposite position was taken by one interviewee who strongly felt that 
there should be no product policies. Let the marketplace decide the fate of the 
product! "USDA should not direct or orchestrate the types of products 
approved for consumers". A contrary point-of-view was raised that USDA 
policies are too influenced by agribusiness. The USDA administrators may 
have to decide whether the Department has a stake in determining the first 
product releases and set a policy of intervention or non-intervention. The 
current situation does appear to be heading for a crisis, and as the philosopher 
said, the Department should "be prepared for a crisis by understanding the 
legal, ethical, and philosophical issues before the crisis occurs". In other 
words, be proactive and have adequate comprehensive policies in place! 


Recommendations--Communication. Almost everyone saw USDA 
administrators as spokespersons for the genetic engineering technology because 
most of the applications are projected to take place in plants and animals. 
Because they felt communication at these levels was so important, they offered 
the following "do’s and don’t’s" for Departmental spokespersons: 


DO'S: 


@ "Focus on the correct issues--benefits and low level of risk" of 
biotech products. Keep in mind that cost benefits from the scientist’s 
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point of view may not be the same as those perceived by consumers. 


Emphasize the technology groundwork being laid by researchers such 
as: RFLP maps, the homology of the DNA between humans and animals, 
the increased control of insertion of DNA, lessons learned from 
laboratory studies, and the safe number of field trials that have been 
completed with genetically engineered plants. 


Educate the public with a lot of lead time by creating educable 
moments. 


# Be sensitive to the concerns raised by the public, and be educated by 
the public. Engage in effective dialogue, don’t avoid opportunities. 


# Wholesale educational initiatives to outside groups. 


# Use the Extension Service to help produce and distribute educational 
materials. 


DONT?’S: 


¢ Don’t publish photos of abnormal looking animals or photos of initial 
attempts that are not very successful in approaching the ultimate animal 
applications, or the results of poor photography. 


# Don’t gloss over negative issues. Be candid and state the steps being 
taken to insure public safety. 


# Don’t underestimate the prestige that Departmental administrators 
hold in most citizens’ opinion. This is a precious commodity that could 
be ruined by a lack of candor. Once the reputation as a credible resource 
is lost, it is very difficult to reestablish it. 


The philosopher gave some suggestions on dealing with activists that may 
be helpful. He suggested that there needs to be a basic understanding of the 
role assumed by the activists, which is to define the reasons for apprehension 
on the part of the public. In other words, the activists use their personal 
agendas as the basis for telling people what they should fear and why they 
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should be fearful. The philosopher feels that the following responses are 
appropriate in a dialogue with activists: 


# Acknowledge that the public has concerns. 


# Raise questions about what the issues really are. Concerns may not 
be as clear cut as the activists may be trying to make them. 


@ Asa spokesperson for USDA never deny the existence of public 
concerns. This will get a very negative response that will be hard for the 
Department to overcome. 


@ If lines of controversy are drawn: 


(1) Ascertain what issues are open to compromise. 
(2) Discuss tradeoffs--animals versus people--then state 
the government’s position. 


@ If compromise would destroy a value: 


(1) State: "These are your values but they are not widely shared 
within our culture." If the group is doctrinaire, note that they 
appear to be speaking for a small group of people within the 
broader society. 


(2) Realize that if the values of the general public are changing, the 
government programs may have to change to reflect that positional 
change, and USDA should anticipate what those value changes will 


be and consider if change is needed. 


It is hoped that the information presented above can be of help to those 
individuals who are faced with decision making regarding many issues that 
relate to animals and products that are being developed with genetic engineering 


technology. 
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APPENDIX A 


Selected Readings in Biotechnology and Genetically Engineered Animals 
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